5\yJ^=i>-r>f (FED) ■^/t^^^l' h0.i:'P?5:a^©7:/'J^r— 

1-311533 ^^^?8 

Kit 2] 

#W¥7- 1 4 7 13 
#Pi 2000-285801 -^^^16 
#^flg4 6- 2 0 9 44^-^:^^ 
25 #^IIS 44-261 25 

, p . 5 4 6 5 5 0 ( 1 9 9 9 ) 



1 



V . F . Puchkiirev , C.A.Meeyate, On the meciianism of fimisfilon from 
the ferroelectric ceramic cathode. J . Appi . i'hys . , vol. 78, No. 
9. 1 November. 1995, p. 5633-5637 

5 H.Riege, Electron cmioslon from farroelectrics - a revi aw. NucI. 
Instr. and Meth- A340, p. 80-89 (1994) 

15 ^m£Eiznj^Lrcmn\zr^'}i^mm^o 

\zfx^. 

20 

2s ^t-. :^mM<Dm(DBt<nts ±'j^(omm\zi3D^x. 4¥mvi'^m<^mm'^, mi 
^m(7)mm-^<D^^\z^'o x^^^^n^ ^tu<. m^tcd;< ^ u m^^m 

m^M§^t^z.t\z^^. 
^mm\z^^m^mmit. m^ommizjt^cxmm^tirz^mo^n^tkm^ 



mmcnm^f-mm^pnwmx^^^izbxh^^rK 
IS mn. m^nmmi'XTmmpmgtLt-M^, mm^m^^'&:^\z\t. m^tkm 

20 dJife-?). 



3 



mnzm^nM(nwmz^{t^br^m^^miom'^tkiiimi't(^^'tMn^^^t 

10 ^^V^^*)COT*^„ 

^ijgcfr.:4^i§iL. cti^m^oi^mm^om^u^jw^n^tiMu^^'^'izm 
mmz^mh. rn^mWiM^mf^(Dumu^)ii!fi'^ti'enmii^^^\zi5n 

SID fi[)Mia4)"»JI8 FbI ^ 1. o (TDify 7 ^ - JI/ K <^ L ,h ^ , ^ 1 7 >f - 

tiLliim^\z$ciLx^n^n^^.'^:fy^-Jvii\rmfO'^-r^m-Mi^.u^Mzits 

ctzwmm&timi[\t?^ z tiz jr. r) . m^^^^M(r>mwM^n}¥,mT\z^n^ 



4 



5 



S2m^:feai^^{^^Lx-?-n^ti-^©ftaimjE<£rHiaDi-5 ;i »9 . s^u 



6 



. mBJVVxm^^Mm^mhr.mBMl\^m.J:fP^=5^-t^^^izbXh^h^L, 

15 ^fe. -giffi-rsm-^stmm^*! -i^\^^(r)m^<nmnnz.tr>x^^i>mf^-^ 

m^'^mz:^^n'f-tkiiiMi^izni'X . m2m i (D^t^mt-fs-^^mii-^^saB^ 2 

u±mmhtcx'^\z, :^mwz^:5^^mn^z^^o:>mwi:^f^izxtii,f. atm 
^# L. EM i^-r ^ 'k(oiif^tj:mMo:>m^m<Dmmf}^ ±13® s 



7 



@ 1 1 A^i. la 5 ©#-r > h P 1 TtD^^^S^-rgJHjSTf^-So 

SI icn, EI5CD■i^?-r>'^p27ii&7t^^*>^p3^zMs±-r(Z)4^cfig*55t-Sfc 

El 1 2 Btt.. S 5 trjTj?^' > h p 4 lwS-5iSra';54*t^&^me^E-??ifeS. 
^i3AJi. E2 Ayj±04At.fet:)-d^JEVs 1 AS3]^q^tl;^i:#ot>;T• 



a 



10 

20 TifeSu 

@2 5ti. 7^S^JSffiJ^^{:i^^m^i*a3^^«)^2<D«<RJ?&-^%BSLT7K 



9 



03 m3cD^|fr,T^?^TCDE|]ADmM^^?r7K'r^Sl?^§o 



10 



4 0 0V) i$tifc;xjk>c*fcrol|JEW=&ifi;j-r5. 

bW^tE C^II^fJ- 4 0 0V) ^SJjpfec./i-^te (*5i|iLi.f- 3 fS 0 V) ^tti:^ 



11 



fcn. A)ixn^sT>^. mmonmu^Mzi^r^x, m^iti 2 8@it'^2 5 
Q^m\zmmmm^M. 

^^mm^3 8^.(Dmf^^\±, m^um®^2 6^m\^xnhti^. 



12 



I VI Kl V2 I 



13 



(2) iOI^IXtt- 1. 5XIV1K1V2I T^^o 
(AQl/AVl) > (AQ2XAV2) 
1^ I V4 1./ I V3 I ^ 1 . 5 

=^4 2 izm^ 2 0 ^gEi^ I- . TnmM a 4 tfr^^;^ 1 8 Ltc dt, miz 

, 2tZfi^ji*^SlX S^^^L. TgP^M4 4i'«-^«l2 O^&^^l^T 

eim^-^ti^m^^h^. y:^y^^4o^m^t^m^^(j:>i^mt, o. i 



14 



F^LTUS. ^t.r). ±B^m4 9.(n^%. jtaSK4 5(Dm5 2(r^3^t^X = 

^gf5 2j ^ rji^^M4 2©ltta?5 2J ttB-r. ^6, 07. 09, @ 

1 0, 01 1 A~S1 IC. 01 2A~01 7.C. ^1 9~^2 1. E2 6©^ 

2 (DJ&n 5 2 ®T® 5 2a i:0F^Oi&a;&lRll-it^^feM±P^l^cl 0 /i 
m< d ^ 1 0 Ai m <»: LXI-^ S „ 

0 



15 



o 

^s|,tti> -7^.t->'i'Ar::tr^m^ (PMN) t^^^m.^ (PT) (D2^^^ 
nPMN-mPT (n, m^^A'mittt^) iCfet^iTti. PMN©^rJU^It<£r 

10 -f?#i.o 

n = 0. 8 5~1. 0. m=l. 0 - n-Vitttm%^S 0 0 0 ^±ti3. 
m^U. n=0. 91,m=0. 0 9 TtS^iSOit^ms^ 1 5 0 0 
0*^^&n. n = 0. 95.m=0, 0 5 -ettSS® Jt^m?^ 2 0 0 0 0 

15 J^lC, (PMN) , '^f'ym^ (PT) , i^Jlnym 

^ (PZ) COSj^^^T^is PMN©^:;i'i!:lfc^;^^<^5S3&nc, jE:^^tm 
Sr7^iaX{SIE:^^^gCiQ^^II<D^;L'7 h D tf y i7ftJ^.^ (M P K :Morptiotropic 
Phase Boundary) ftifi(^mfS^T-5 - i:*^M:l!m^$^^<-r2.CDf;:$f ^ H-^c 
m^it. PMN : PT : P 2= 0. 3 7 5:0. 3 7 5:0. 2 5 tZTitm^^ 

20 5 5 0 0, PMN;PT:PZ = 0. 5:0. 3 7 5:0. 1 2 5 fclTttlM^^ 
4 5 0 0t;5;0. fl*lCi?^UVic )faiiH4X)^?H5ii-C??^lEHF*3T;itl6W 



16 



M/m^S^-fe^?. yir.xrT^^-raii-^, tniB-fe^^^y^^lwx 

6<Jfcfl. PT-PZ-PMN3^JEm*2ri^l^S i O^^^n. 2wt%. 'foL<Jj:C 
^i^^ it, ^ 5. 7 > ^ h n ^^r^? A ^fc-t^f S-k 7 5. ^; .X 



17 



um^ -h (7)T;& o T t^ -i- , 

0. 2) . L ai_,C a^Mn^.^COyOs (-(JiJ^tfx = 0 . 2. y = 0. 05) 

cvD) , }sb-^^m0^mommmf^mz±.^m'^(nmm^mrm-:iX5^&-r?> 

M0tt-tr ^ ^ 7. <!: #M t <D jg-^tl.. ?g#tt-k 5 'y ,z <!: t ©Jt-^ 



IS 



i ltw.. 5 0 0-1 4 0 0 r (?)ffiH, *f jstn. 1000-14 
mu5 2ii^^mzm0^-^rLr:Li^^tti:E>. h%^A,. ±^mm4 2ti2.^m\rM 



19 



25 <a) S7t#6 4;5^^^(4-C^j:Vi^, «7t^6 4ro#^ (:&) *Bj^$*, 

(b) nu^^^me 2^m^W6 4CD^^^^ULX. ^^#:6 4 0^3fe^Sil 



20 



^fc, m^tktam^ 1 2 (Dn^mfummiz^ii^xm 5 (D^mm:^xsm 1 1 a~ 

gl 1 2 C*#ffSU:^*«^.lfeHJf 

m4 2 tT^mm4 4 i:(Dm\z±m<D^'Dfs:mmmnif)^mtia^ri^t. ±miyrc 
m5(D-!f^^>hp3izT^TO)^m^^^-t^^t},ztt^ (miiB0m) „ 



21 



^jE;&iPii3;*:^<-rtiJf. ^^(ontam^miiwh^ iEff)^mE^mxtr.;^t^y} ( 

I vl Kl v2 I 

(B) J:«9i¥L<tl, 1. 5X I V 1 Kl v2 I 

(C) ^©mteiSLV I ?£I^JjPL.fc^Cfc"Vti&^^'ffi<0^'fK®i!l^^Aq 1/A v 1 

(AqiyAvl) > (Aq2/Av2) 

(D) ^^i!)mmmWWittj:^m&^v 3 . m^cotiliiiifmtik-^n^MS.^\- 
4i:L/ci^, 

I^|v4|/|v3l^l. 5 



22 



JStf^Si:, S2ARt3fEa4Afc:jj^1-.'gSE<DU"<;UVs @13AtC7r: 

r J: 5 tc, n'f-ikBim^ 1 9. izMm-^n^WL^omij'^'Pti^^. 0 2 b rot 4 b 

01 4Alc3^-rJ:5lr, m^a^^l ?.\zM\.r-l OY(D^)£^^t 

2 8 0 V(5D^EE*;S-t5.«^.iT>'^Jl/,XPh*gilllUTm^?^ft.H{^-ti-fc. ^^©fe 
iii4*Sgtt. m^*t:6 4 03fRl5t*S7fej^^ <:7*hy-f:^-H) fcTl^mLTSlJj£ 

4Bt^f. sJi*./'sju.xPw^,^#r/tJi/;^Ph<o 



23 



m 1 6 iziiux. ^HAti. *JT A p h (Dffiit@<^ 2 0 0 V t m^L^A 

«, j^.jT/^;l/XPh(Oigili5^3 5 0 V^L, S^ife^AiUXPwCDlSii^- 1 0 V 

r ©0 1 6 H-^-Ti: a «ii5tA"Jl/.X P - ?. 0 V;6^ ^) - 4 0 V t^-fh^ 

iTA-;l.7. P h ©Siia:*^ 3 5 0ViDm'^t2 0 OVCDm^^tlfit^tt^^. 3 5 0 
V (DM'^tmiL^Ajlx P w l:^^*^^!!:)^?^^^^^^)^??^ :h a ^7 1/ > vA^JT < 

> ■t^2l*/'"t;^7^ p wcDii'ig - 7 0 V i: L., ;i^!iT>'^;i'."2; p h om^^ 5 0 & 

fcj^f?, ^ymmt. iit/u^mf^&j\zmt\^x\.^^:itii^t>7!}^^. mz, mik 
?^n)V7.p^vommi}^- ^ ov(Dm'^t-7 ovom'^tx'&^-t^t, -70 
va^m^e^fiWAji?^ p h \zMrhm^ms^mt(D^-(i-^ y ^ \^yvii^%< 



24 



or r(Dm{piU. #r>i^/tJkx p wcn^iJslS?fe»r^.jl,T^5fc)S£^;6^ 

10 J]yXPh(Dmm^BOYf)^ih 5 0 0 Vt3^^t:$-&fc^'&CD#fi*5^L.. ^^FH 
5 0 0 V«{|::^ii-:rc:^^^D##^5tT. 

^^xmnmw^^L^Ku^o z.n\ts m^^ftm®;^^$fkfco7&:)&?«9. mm 



25 



bism^-c. ±^mM4 2<D0.^5 2ib^ibmri^^ikiiitst\B<tj^-^o :inw, n 
-pi^xn^ih-n. &ms.mm ({Ptt^i^n*) ■h'^mtt^ 

10 

SPS 0fc^*f£:L;''c^5)'l3SiiliP4 6*t3^i$^n5Jcf5i::L*-(7)T, ±M^M4 2 

® (G5^ 5 0 ®|*lMffi) t. ±SI5M4 2fOieE$l55 2(75T®5 ?. ^1 rtWi^-r^l© 

OSP 5 6 (D^S (Dans 5 0 Ol^iME) <t. ±^nM4 2 (^ra 5 2 (DTM 5 ? a. 
20 n^,c?Pj5eir^0, 4^-^y7°5 4 0^^)'T®^#«ct'i7)^^i/^*i:l5,"*:^<-r-?. 

r©m^iSfii^^=^l 2Ttt, ®JigP4 6^7L5 8©^«iLTUS. 0 
TtC^Tck-St::. X5 •yi5'Sl54 0©p-^. ±g|imS4 2 iTg|5^ll4 4 (06# 

m^4:2m^-^riX\'^^iM.TO^^ 70^.. m5ig|54 6<0I*1® 



26 



10 ±g|5^^4 2<3DiSg|?5 2OT»fffiM^i>T{:t. ^7\Zm't^^\Z. _h®2^(^T 

15 2 ©TK 5 2 a*t. SjSa54 6 O^^'C^tlfiJii^d l::tl£oT#>«7 IrT^HM^^LTV^ 

0 2 1 to^J cH. /5 4 cD|35^i-A«*< ^.o r ^i/v^iS.. i 

20 {3^^V^T. ±g5mS4 2iT^mg4 4Pigiw, T.== ^^4 0 H Jr.5-ti >-t>U- 
25 



27 



'e'V-fS 4M^<Dm^S = l umX 1 nmth. ^^ry'y5 4<D^^1 0. 0 

M (^^^H J: -S D >7'>-tf- C 2 (D^mM^^S&fc^S^il) ttO. SOopFT 

2 7. RpF,»:;ttS„ ZCD^mm^t. X^ ^gB4 0 J^iS^ >t>1?- 
SK4 Ot::J:.'5n>-x >1fC 1 (75^1:fitJ:0*i/i>$<75:§. 

*'&#:mr.^.ti>x>itr X5 ^v4?^fB4 0 {CctSn>-r>-!i-C 1 
Jce^Jgi^$tl^«ligi::^?:'5r :^^(D^gM«. X5 ^)/'57gI54 0 tJ:2> 

gg4 6®Jg.JK, ±S*xt,^*:jg:yc)6?«Ii^^7 4(;)J^2t^T^jSj=^.TS?^tS. 



20 



-r^:i<i:;6?7r#S. *fc, ;^ >J S 7 8 iUTtt, 1gJfe<©?L 5 8 *<)i51LTt?:^ 
2 7 ti, -P^^WfC 1 fr 1 ^J. 2 fr 1 meXnfr 1 ^J®iii^C5i«ift^^/l<-r„ ;^£*. 



29 



mXii- 2 0 V- 7]W > h V 5 {^*i^.^ot^^mflF V 2 /)^+ 7 0 V. zJ^-f > I- p 3 »C 
^U c. cc7:)mio?^i!J-^?iH. -^f^^i^SarBlTdtr. ^T(;5m^.tem3l?^ 1 

iz^n^tiMfi:^T^m$^(an& u^Mzj^t^ ct'^s.^mt^ r ^ r j; o , on 

i^\^'^x\t. 1 fT@0fi^ji^j|ii 8 \zm^\tB 0 V(^):i#?{i-^s s :e>?#t^^n. ^ 
gi^©$-^. ON {^%) ht^'^mm<Jim^m2Q^z^m^r^^mmm^sd 

m^^S d®)^ffl"<;i'{riS:i:fc|5^tt, S 1 ic^^f ffi^i^iBim^3 4^m^\z 



30 



E15 0#f4(D7lW .Vhp 3(7)^^^^>iD, X2 <.v:^^4 OO-i-*^, ±^^^4 2 

fs.'k, OFF mm t:^•tmmz1^^1r^n^^^m^^ 9.\zm^i^MW\ 

5 ^^-r^m^iSttiffe^ i 2 0 VAiHiJio ^ n. Iinti, m S (Z)4#f3:©ilW > h i> 

mnm i s o v w?^^^^^-^ s n a^^^ s tts . c cd^-& .. on (^^fe) 

asms 4 2 tTgB^M4 4 Racao vail±, 5 0 VJ;iT®mJBEASRlJll^tlS;f>s, 
15 IfrBCDa-^, ON {^) tt^^mmiZ^f^^^'Flkiiim^l 2i^^i^^^ 

20 n)6<e^s&;^n§. c:cD:^'&'b. ON (^^t) fr-<'^mm\zM^-t ^m^Min^ 
^ 1 2 0)±mmm4 2 tT^^U4 4 r«gtc«-en-€^nji$ffii."s;i'(r^£:i;T: - b o 
y&^±, -2 ove*T©mJE;^mi!rn&, ;i<^i:^. l^g^tft,^fc*§ iff- 
Cn - 1 ) no^mmizi^j^^-r^n^niiim'F 1 2 cojigRHMd 2 <j:TSi5«*i 4 

ThT?«, ^m^iSLtami' 1 2 ©±gg^^4 2 ir^, M^fitiii&Eigi 2 4 ssct 



- 3 5 0 V<n^m (A)V7.W:m 3 0 C9 4 0 0 V + fTiS*<l£!l^2 2 W^mmEE 5 

m4 4P^ir.ii;mpF (+ 3 5 0 V) OTJD$n-5, ^mTtxtam-f-i ^^^^ "^ti^ 

aa^n*. fc-^^^A.. hS8«;^4 2©^^gBj£^A^^'&m^*'i®jtii5n^o 
iti^^i, ifem^mr^^^tt. uti^^m^aj^^i 2fcM^rsD^^7 3^«feb 

55cfc, ^2WKi&::&^lroViT^2 9~03 l^#8gL?5::S^^sS§9T5c CI© 
m 2 0®S!i::&fe«, 12 ?. 9 lr.7R-r4: ^ 17 k-i^ S:^ilg[Jc^i!lUfcllE © 1 
<D5^^#J^rp1*1t:/TW-Jl/.HS F K SF2. ■ • - . SFmtb. ^^tl-^y-C 
-jVKSFl, SF2. • • ?^Fm\Z^n^tll'Z>(Dm^W^Mfs^Tdtl 

Fl, SF2. ■ ■ S Fin£Dl^M:^^f«ISICfcLT^^. 

^^iftffl^^i 2\zMi'X^n^nmmii-:fy^-Ji\^ (M^.^'^^o-^yv^ 
\zmr)mxi^titzwm\y'<Mrft^nrrmB=.PWMLx, onm^ 



32 



sy^jvxM^s p 1 (DmB^Mx.if.s 0 vjrSiis.^ssiL.T:"en-?nis^fi#s d 
^y't-}\^)^<on^V'^Mzj^>-\:'tz'mm\zmm^mth> co^mxvt. mzi\z 

1 2©±S|5mM4 2lz:-2 8 0 V*«Epafl:^tl5. S-i^r/^-f KS F 1 



33 



1 fi Pmnx^raym^mam^ 1 2 (oTMnm^ 4^-350 v;iiEnJo^ 

5 , ■^T<D^^i&m^'¥- ip.irs 50 vi)tEpjD ^ n, :^ 2 D-y-y ^ H s f 2 « 

^ - Jl/ K S FmO[)^3fel8Fp^T h T?H, :^T©^^j&m^T 1 2 7 0 V}6tRJilP * 

M.^m-~ 02 9 f3^-J»/iT . ^ 1 tJ- v*v -c H s F 1 2 iJ-7^:7 --r 
10 K s F ?, (nii)i-rf#;^feii'&, m 1 i^-:^:? N* s f i (Dn^u<)\^i>m^\te> 

Pi.^Tii. mi-^-:f.y^-)V\iS7 Hfion-^m, ^2iJ-::/7.Y— ;1'KSF2*« 

1 -y-::^7w'-ji/KSFi?^ON<^li. m2iJ-:;r7.Y-Jl'HSF2;&^ON4^^Ta& 

15 SiftiS., ■^<75i^Sl^'<;W16 4 + 3 2=9 6 Wimz. nff l^JOiS^-e 

fi. ^iiJ-:/:7>r-;i/HSF i*iOFF4fc^, ^2if:f7.f-;l'KSF2A«ON 

® e> mmm.^ ^ j^^ihn^*^^^^ ti s 3 i: ic ^ § . 

25 :7'7-f-J^K©«tS?^lS^t;AnT^^■&. S-1^:7'7-f— A-KSP 1, SF2. • - 

•> sFmmp-^e<J&$«l^l;^;:tTSs, ^fe. m^ac[)-y-:/7^'-;uh^ (^1 



34 



mL■x^n^fm^m^sdt^Lx^ti^^, rio^-ett, oviu±, soviet 

SW^Td-eti, ±X(r>%=^-i^\ii^=i'X2^.<D^^<r>mz. ON^^<^pmtc 
F s F 2 o^?5ir8iH8ftg T d o Nn^(i>mm\zni^^nrf'tL]i^m-f- 1 2 

©iiaS^S 4 2 fCl 5 V A^Hliq^tl, ^m1^:/:7 -f K S Fmcom^mmf^ 
TdTlt, ON^;^o@l*tc^;&1-^^^4!cai^^i 2 <r>±mmA: 2\Z2 ov 

T, 3 2 KTT.r^ ^\Z. ^1 -t^-y 7 ^ -)V K S F 1 CD^?5l^|g»jrfgT d 

Tti, o]^n^(r>mm\zm^.r^n^n^^^i2\z-z ovm^m-titi. %2 

K S F 2 co^i^g^pgr d Tit. O N?t#i<^li?^fC)k^;£:-rsm^ 



35 



^-^Ify-^ -)V H S F K S F 2 , • • • ^ S Fm^^T^MPBlT hT« 

4 2l::0 V*5EPiiD$)fi- nm^m^2 2)6^f,:*-TOfT^^lll 8&iii;T±TO 

-f H S F 1 , S F 2 , • • • . S Fm(Dm^^mThr'\t. -^TOm^feffi 
1 2 1:: 3 5 0 V^tqijD^tl.^. 

^40St&:!^fe{J, ®3 4{c^TJ:'5C, 1 7lx'-A^1?l^{r$>^b, zm^l^. 

0®U-7lJ-:/:7-f--;i'KL S F 1 . LSF2. - • LSFm^bfc^#, 
;l'KL S F i . LSF2. • • •> L S Fmp«giC-r-:Jl.-?m 

feSo #>J-7-b-r^:7.^-~;i/HL S F 1 . LSF2, • - LSFmffl^F^eg 
20 fi$i*Ri;fcLT2fe§, 

z:<D^4o^ati!j:;^^w. m#«fa«ipaTci{-, :^-ccoii^i*aimT 1 2 ^^3g 

':iin^J=.71)-:fy^-)U\i\Z.^h^XONM^(Dn'fmiiim^l 2\Z^ 

izMLx-^onB^muLx. ^m^j~rD-yy-^-)i}iizioi^TON^^o 

MS. 



36 



di:L-Ttti*-r§. 

mzm^T^mrFi^mmi- 1 2 tzW - 5 0 V;<i?EPJiq^ti. O F F^^o?®^tr^ 

^'j^7-b-:;':7^i'-;n-*LSF 1, lsf2, • • - s lsfhicd^^ 

2 ©±g|{mS4 2 fC- 1 5 0 V:0WOT3n, frMKInJSfSa 2;j?^S:S:TOfTS«?JSl 

1 8 &jii;T^Ti©m^iJ[m*^=^ 1 2 ©Tsumssd 4^-350 vwftj^n-s 

. •Ol£.X>s •■&U-7•^^y7-r-;^KLS P 1 . LSF2, • • ■> LSFmO^ 
TfeiJBSThTt^s ifeT0m^^!taJ^^l 2tC2 0 0 VJ&^TO^tlS. 

'^zry.i-JVYhSYl. LSF2, • ■ LSFm-e«Dmi^^^^rr!TdfC 



. mmmiz^^t^m^ikmm^i rfi4j t3;si;TjSt©»^ 

LfeUr7■•t^:f:7^-J^KHi3^^a^^^5f^^F□^T(1^c:i5^iT- 5 ov^tEPto 

r3 2j "^afetitl. mmmizMn^-rz^^tkiBm^-i p.U. U0.]y^Ji 
2j l3lSCTiSr (f^mu^Jl re 4 J t5*^£:L;fc|6:(D^|£5>(7)|5[) (na^LjMIr 

mu^ju rsj Tj^tiif, um^izMj^t^n^nBiM^i iHi^i/^ji/ r 
sfe, h t^)g«ij9T«, -^^iKm^^ 1 :^ t , (j^x^ars 5 oj:^^ > h p 2 

fcfe^tSjitmv 1 ji^^^Jf- 2 0 V, :^-f>hp5 IZiSVf ^^f^E.^ 2 1 
4 0V, 5H-f>Kp 3f;:^lt§mffv3*^-7 OV, >l-p /l{3:fe^^§mjBE 
V 4*^4-1 1 OV^^J^^^WTSm^Ms^^l 2$^L;^c^^^jg^tTlJi 

-etx. r®^5c^)ra;fy^{t. m^^ra^OTdtr, ^xo^ni'ik&.m^f-i 



3B 



2ifi^M-^n^. nmiRm^i o o iz\t. nMmi&2 sti^i^mxiii gov.? 
2 0 0 vj^rxo Vv6«^i&$n5„ 

—^(omm (^JAfdt2 0 0V) ^^•r-5/"?;l',-^M^sp 5<&^j*, ai:^jT5. 

tjs:i;Ti 1 0 v£/(Ji. 2 0 0 viUToisffl-eM'lB^siL, off^^^s^h 

m^^eScHi^^ 1 2 i^^ftT- 7 0 v;6^g]in$n. i^Tcp^^stm^^ 1 2 ir^vx 
^c^^r-s^^iitHj^^ 1 2 cttj^su">;;Kcj«?i:T 110 viji_h, 2 0 0 v 
IzMf^-t^m^M-ta^lr 1 2 left, 10 vi:iJi, 1 0 0 Vi^T0)mJ±;5^EP}()DStl 

5. 
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m^Fiftdi^^-i 2m soY^wmhTmmuoi' r3 2j ©^T^^^-fr, n?T 
12 tin, lov^s^_h. 1 0 0 v£jLT(Z)€JE)6^ajD^n^dt, 0 5 

+h-:fy-f-JL'H®«J§:$^OAnTU^,„ =&-ti-p^:7^'-JlxHSF 1, SF2. • 

•:ry.f-)i'\:\z^ioST^nr^n&i-<Mz^^^-tz.m(j^ni-^n^^'^T. on 



40 



2-9-::^7-f H s F 2 ©^#S^r»aT dT«. ^xo^m^^^^^ 1 2 <n± 

Sgl|:@4 2 2 5 V;6*EpiD^tl. |lm•i^:f7 Y S ¥ma>m^WR^T d 
-eta, :^TCOS-?^ifetB^^ 1 2 ©±^mS4 2 5 0 V*tf?nip^tlS. 

Tte, ^TO^^^jftBig? 1 2 I::- 4 5 V;&^g]ia:^n, '^m^'^y ^ ~)V K S F 

— ^^y-y -JU K S F 1 , S F 2 . • ' • , S bmom^mST h\Z-^ 

mizM't^/viy.m^s p 5 omE^ i o o vizm^Mrnhx^ti^tLmm^^ 

Sd^LXmtlT^o 
zn\ZJ:K). 04 HtjKT^dtr, 6--*^-^7-r-;i'KSF K SF2, • • • 

, sFm(^)^^«aF:aThT'fi. oNj^^oiii^fc^;&-rsm^si:ajj^^ 1 2 2 

0 0 VA^'RlJpestl, O FFMM0mm\zm:t:s-t^m^-^lii^'^ 1 2 }' 1 0 0 V^J 

miu±n^:z.tizi3i^. imn'^^<^m^tkmm^ 1 2 izit. 0 vxtt 1 0 0 v 



41 



K S F 2 ©*T*5|it:fe:Ji^. ^ 1 1f:r7 -JU K S F 1 O®^ l/'^Jl'^rM Atf 6 
BsS-CH. ^ 1 D-yy ^ K S F 1 ifiOi^'^, ^ iJ-l/^ ^ — ;U K S F 2 

X■t^::^7^'-;^^•SF l:6^'ONti^^. ^2+h:/7^-)UKSF ;?*tON*fBT* 
fj, ^ i it-y V w — ;u K S F 1 7:>to F F tfc^.. ,^ 2 +1 V ^ — ;i/ H S F 2 v5to N 

'^y-<~)V'^o)%^.^mK>xnT\,^^, #+^:/7.1'-;^KSF 1. sf2. ■ • 

2 iz-^<Dms.^m UT, ±xom^-&iiim^ 1 2 jc-^fi®«:it*s^^-fr 
f&i;fe^ji^R]ip-r s ;i t\zxK). o-NM^ommz^f^Lfc^^cDmi'MLiii^ 
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Tdl;i:feViT, 'fi#M«^2 6<?)$il^k:J:oT, J-^)VX^^M^1 0 Aifii;>(0 

o^JBE*. M^E®iJ->^7 -;u K®j^^P'^;H3;s:u.T no ve^±, 2 o o v 
ei.To^g-e^'le^iSt, OF F^i^<^)p^ir^-r^A-;K7.^^S p 5 ©mSE^ 

(ommu<Mzm\^x 1 1 o v^^^jb, 200 vc^T©^ffij6'^Jn^n, of f** 

3^©Si^t?t;Srti.m^i$iti*^^ 1 2 \z\t. i o o V/6^g]iip^n§ z. t \zu^. 

ON*J-i^©®^lr^^-r§m^^Sca}^^l 2 {3 2 0 0 V;6'fTO1fn. ^2i^::f7 
■< K S F 2 i^^^mpplT h X'\t. O NM^Oiii^fc^;£:-r-5m^Stai^-7- 1 
2 1 5 S VA^fPJp ^ ^> mm-b-:?' 7 K S F m©5e7tK95ST h ON 

n^(o^^vz^mri>'^-s-ni!Am-=f-i stcii i ovjs^ratm-Sc sfe, fmsi 
^t^o>mm\znii^^mi-miM^. 1 2 itj^, 1 0 v£^±. 100 ve^TcDniE 
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, LSF2, . . LSFm©NFMl^:^S, mMu-^)\^\t^ti^timci:Lm^ 

T^. tg4i|g|ilEl8& 1 0 6 tt, m^^liSI»!^^3Tdt:fel'^T. -g-^fn^i 

iiJ5^w5"5, ON9:t^com^\Z)C}T'i>^'i)i'7.mmi p 5 ®^JE^^J/t^i 2 0 0 V 

25 sn, oFF*r;^(^pm(c?^j^;"r^m^sjcai^^i 2\z\ti 0 0 vw*p$n-s 

•^^^•1'-''^HLSF 1. LSF2, - ■ L S FinT<D^>K«IIB.1Th {C^SV^ 



44 



V m.mmzM^^^m'jf-tkBim^i 2\ts mmi-^jv r6 4j \z}^^\^x§kom^ 

:7.<-;i'Kfc;feJ:J-§.fi55^»J5gThJc:*3ViT2 0 0 V^^mJpi^n, S^>tMHT 

(DnTikiam^Fi 2\z mmo^mT^mmb. rn'Mmrhiz. on c:^-.^) ^j- 

\z. :^T©^T4irm^T l 2te;S*l/TSTOfHJCi?f.^;iSflE*EPJinL-r. ON*f 

i:iri5Kii!6«i&-&, ^yt. ^mi^nm^^i 2^m^\.. mmm-^s d'Simti^-r 



45 



vt^L. :i0nm(DMm-C'it, ±x<om'FikBim^i 2\zmi^^wmLrc'mz. 

. :^-C<om^S[ai^^l 2icmjE^FPJpL-T, ONMMO^^Wliii^^Fl 2\ZM 
|g/!aitm LED(^f^#fflj|^, mrSBifD^iSSfS. mT^RMiPp»r5iS;B 



46 



Sfc, mo SZ^M 1 0 ^{CS^Tct -5 , n P-^ 6 2 6 4 

<1) CRTtJtLTjg^^ (/l;i^;i/OjP^^-=igcmm) izT^^Ztii^X'^^o 
C2) m^ft:6 4<Cjt§a^l63te©Jfc*, LCD (g^aa^K^g) ^LED (§g 

(3) ®m^iIg*fiJ^bTti^fcaej^ CRTtM:^TiiI^^*-*5!t{:l'i„ 

(4) LCDtikLTl^i^P&^;6«pTtET*tl, « 5 e c y-Ciai^Jip^T^ 

(5) 4 0-r>^ig|^Tl 0 OWSJSTfeD, CRT. PDP (zf lX^^^y^ 

(6) PDP-^LCDtifcLTi&f1:iaMK;6t/£V> (-4 0-+8 5r:) , ts?^ 

LCD tt(£i&T;E;^JiS*?«T-r ^ . 
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(7) i^w^iiitn■c^,^myt^1mm^^'SIm■c3!>^rzsb. -GE^i&foFED^s^wT-' 

-CX::/W©3i^-ArL— ;^ (y'U\ii?B>> *-A>>7^-) -^/^yju/i'^- 
10 (2) ;^)^^>ft:. ;*:iifM, yJV:^^-, ^^mmil)^^m,X'^^t^^z>myf}^'l. m 

4mm) . m^m^t'^- 3 0~+ 8 5"C. ^m:^\^'CS 0 0~6 0 0 c d/ra^ 
20 ^J:i:*^T^S, 

. mnmmxhm^t^mzmtii^f3i\r^z.tii}^i^. LEDoimmmthx^m-v 

tj:^.^5tmz^^m^mmRif^^(DMm:^mit.±^y<Dm^<Dmm\zm.ic>-r. 



48 



1. ^^(Dmmzi:tii\:-xBmtiitm.^<D^^MLmm^'^^L. ^n^nn^m 
mum 1 <Dmrom<^m 2 (ommzs ±T<Dmimf^iiim^\zMLTm.'?tkm 

siiemi c5ssr«gic, tfiim9B7>tMM<DmmzMi!Bvtz.m^<o'm=f'iAt¥,m^iz^n 
'^nMf5^T^mm<Dmmi-^Mzft^DtcM(om^^^m-^\t. 
m^f&2<Dmmiz, mfi^^^M0i.(Dmmzii!imvtcmaam<om=?-itgimm^fy^ 



49 



^i^^(D^mmm(^i^mi''^jvi)^'tti^n&fs^^^\z^H^ i ■:><Dms?.^mm 
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^ i ijcrj u - y .< -;U H L t 1 :3 O 'J ::: 7-y-7 7 K l*J t:: 



5?. 



1 3 . ^yjim 1 1 sSMlD^^ikm. VC-iS "C" . 

10 BulB^il/liliiS^. 

15 

20 3Sl©^Pca^, lt?0Bufa^2©iaF«^;i^#SnTVi-g.^-&tc:, 
HiTfdJiKitr[Elg§(^> . 



53 



IS. st^sR^i 4SB«®s^^erc43u-c, 

® jK*?]^iisSia<jfc u ^ ;i/ A^^^L'f a *£t^-r syt;u.7. ^mseiss ^: . 

tdsfin 1 (Ovisac. ^-ctoBas5t8^stai3K-^j:?*L-T^-n^*ns^-!?-;^7 r - 
Billet i !S:T£UHijis^^scai5^? fc^n^*nifi^-+f:/7-i' c 



34 



2 0 . 1 la^cp^^iisnij v\T, 

^ 1 to^pigi. 1 o©WIS^ 2 ©^F.g;6^-i-^nTVi^:^-eriw, 

mraam 1 ©^Bgir, :i:T®HuSa^^:!^tH^^(c-^©i^m£L^-PPApL, lute 



2 2- m^m2 oBm(D^^Mmiz:i^^^^x. 

2 3 . 1 ?ii®©S^^i^»t^l5T, 
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s 

2 5 . if 2 3 iai6©.^5^ggfc.feliT, 
2 6 . mi^^ 1 3am®^^SMtci5ViT. 



1 *fe<01if^gfiD^^IWK^ 1 y Lfc 15 1 U-ArtJr 1 0®89fa 

5§7t^i*^;^7-iy:ri ^^r ^z.t. t. r^^ym.n<omky5mo 



58 



3 1 . m-^m2 7?B^i0.^^^e(D^g»^^|::*3i.i-C, 
3 3 . IS*]® 3 1 gEm«a^^M©^li*tek:cfeViT. 

3 4 . iti3$^ 2 7 B5m(D^^^n<o^m-^mzi5^^T, 
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3 6 . 3 4 fBi^0^^gS(^Ki!j;5-tetc^H^T, 



bU 



3 8 . 1^:^:^ 3 7 K^O«5^^g0|gi&;:^SIc^t^T. 

3 9 . mam 3 7 g3^cD^^SM<0)^ir:^rrifc43ViT, 

4 0. m:^m2 7tzm(om73^mm(omw]yjmz^i^^x, 
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4 1 . If *® 4 0 mMSi(D^mmn(om^±mz^\,\x. 



62 



4 4. 5g*?i4 3^^(7)^:^SS0DiKS!)::^^»c::tei/vr, 

M^omtm^t^m^'P'.ziciLx^ti^en'smD-fy^- ;p [^fciijt9^yTe.nrc 
Mm i^^ji'izfBcrcmmms.^wm-r^ zt\z^y). mU^^i^^<Dmm\zuit^ 

4 7.. it^3@4 66Bife©^^^@©^a:fr?*JC*V^T. 
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^):z.y^':fy4-)vnzib\^x%%i^^(Dm:^nrrw^%=f-\z^ 
'^<r>im%m^mt^ zt\z^x^. ^ ^ u -r^-fy^ - ji k ^^^xmmi 
^<r>mmzi^ft^Lr:lmu^w^<DmTM:tiim=F^b>^-7i'm.(D^=l^ii^^ m 

25 t^^WLtT^^^^^omm:tim. 

<r>^mi>mmtifo\zi^^^)it^isi-(t'r?,n)U7.m^^<kM\., 

64 



65 



-f-iz^n^ti>ci^^r^mmG)mmv^Mz!^^\:tcmmt:^mt^ ::uzxy}. o 
mm(ommizMmvrcmm(^m^wcmTizx-ti^ni:iji^'t^mMom^.i<< 

10 n^tiMf^r^mmom^u<Mz}t^\:^tzm<om.^^Mtiii^^T, oNMm<nm 
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